KHOA HOC VA CONG NGHE M0

NGHIEN CUU XAY DUNG CO SO LY THUYET XAC BINH
CHIEU SAU LO MIN THI CONG CONG TRINH NGAM

KHI GHON TRUGC TOC DO TIEN GUONG

1. Téng quan

Hién nay, dé xac dinh chidu sau 16 min thi cdng
cong trinh ngam cé thé tiép can theo bén nhom

phwrong phap sau day:
% Nhom th» nhét - Xac dinh chiéu sau 16 min
theo yéu cau tdc do tién guwong;

< Nhém the hai - Xac dinh chiéu sau 1& min
~ theo kinh nghiém thi cong thurc té;

% Nhém thi ba - Xac dinh chiéu sau 16 min
thda méan yéu cau chéng git cong trinh ngam;

< Nhom thiy tw - Xac dinh chiéu sau 16 min theo
cac cong thire thwe nghiém. #

Néu tbc do dao 1o trong mét thang "Vy" (m/thang)
duoc dinh tredc thi chiéu sau 16 min theo yéu cau
toc dd tién gwong "lyi" co thé xéc dinh theo céng
thirc sau [1]:

Vth'Tck m. (1)
T.(25+30)n°

Trong do: T - Thoi gian mét chu ky dao-chéng gil
cong trinh ngam, gio; T - Thoi gian 1am viéc cla
cac doi tho thi cong trong mdt ngay dém, gio;
(25+30) - S ngay lam viéc trong mot thang, ngay;
n - Hé s6 st dung 16 min.

Viéc Iwa chon chiéu sau "ly" theo kinh nghiém

mac du cho két qué nhanh chong, nhwng phwong

. phap nay lam cho coéng tac quy hoach, td chirc thi
cong trong chu ky tré nén phtrc tap. Trong nhiéu
tredng hop, nguoi thiét ké rat kho tao nén cac chu
ky thi cdng pht hgp v&i nhirng dleu kién trang-thlet
bi thi céng va nhitng dac tinh ciu tao cu thé cla
¢ong trinh ngam.

Viéc st dung cac loai khung chéng, vi neo, chu
bin,... cho thdy: khoang cach gitra cac khung
chong, vong neo, vong chu bin,... ludn ludn la
nhitng dai lwgng khéng ddi “log” tuy theo cac diéu
kién chéng giv cdng trinh ngdm va diéu kién ché

ldt =

VO TRONG HUNG
Trwong Dai hoc Mé-Dja chat
Email: votronghung@#khoaxaydung.edu.vn

tao chu bin. Do dé, buéc tién guwong thyc té “Iy”
phai 12 béi s6 nguyén duwong “n” cla gia tri “leg” [2],
(3], [4]. [3]:
l&=(M-la)=(n.leg) = la=[(N.leg)M]. (2)
DPay 1a mot yéu cau rat kho thue hién trén thye
té. Vi vay, mét sb cong trinh nghién clru da tién
hanh giai quyét nhirng bai toan riéng &, cho nhirng

két cAu chdng gilr théng dung ddi héi khodng cach

giva truc cac két cu theo truc doc clia cong trinh
ngam khéng thay déi [3], [4], [5].

V& ban chét, ba nhom.phudng phap dau tién
xac dinh chiéu sau 16 min déu thudc vé phwong
phép chon trwdc chiéu sau 16 min. Thyc té cho
théy, ba nhém phuwong phap chon trwde chiéu sau
16 min-theo yéu cau toc do tién gwong, theo kinh
nghlem theo yéu cau chéng gitr chi st dung khi
thuc t& bat budc, hodc trong nhitng diéu klen thi
cong phirc tap, tién do guong phai thay dbi theo
tirng chu ky cong tac cu thé trén nhirng doan céng
trinh ngdm c¢é cau tao d&c trwng (vi du thi cong cac
dwérng 10 giao cét nhau).

Ba nhém phwong phap xac dinh trudc chiéu sau
16 min nay phal dwoc nghién ctru hoan thién, vi tai
day ton tai nhiéu van dé van chua duoc giai dap vé
kha nang st dung hop ly cta chung trén thuc té:

% Sau khi xac dinh xong gia tri “lg", lam cach
nao nguwoi thiét ké c6 thé dam bao duoc gia tri “ly”
da xac dinh c6 thé hoan thanh duwoc trén thuc t€?

< Nhom phwong phap nay méi chi chon ra gia
tri chiéu sau 16 min “ly” thiéu rat nhiéu chiing ct
luan giai cho I&i giai;

< Lam cach nao nguoi thiét ké co thé giai bai
toan ngwoc “phai tim ra cac diéu kién td chirc, ky
thuat, cong nghé,... phu ho'p dé co thé dat duoc
gia tri “ly” cn thiét tren thuc t&”. Day |a bai toan rat
phtrc tap vi chidu sau 16 min phy thudc vao rét
nhigu yéu tb, thay dbi lién tuc trén thyc té.
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Nhiing van dé trén chi c6 thé giai quyét trén co
s& két qua cua phuong phap xac dinh chiéu sau 16
min trong truong hop tong quat trén co s& cac yéu
t6: so d6 td chirc chu ky cong tac da duo'c chon
trwde; cac tinh chat, ndng luc, ching loai cia cac
trang-thiét bi thi céng sn co; cac didu kién md, dia
chat, dia co hoc cu thé clia khu vire xay dung cong
trinh ngdm; kha nang bdo dam ky thuat (cung cap
nang lwong, dién, khi nén, théng gié, van tai,...) &
mec d6 can thiét cho qua trinh thi cdng.... Ngoai
ra, tai day c6 thé phai xét dén nhirng s cd, tai nan
Xay ra trong qué trinh thi cdéng céng trinh ngam.
Céc yéu té cau thanh nay khong thay ddi trong
nhitng diéu kién thi cong nhét dinh khi xac dinh

_ Tck - {Tgca * chkh +Tnnm + Ttg ® Tat * Tctg T chxb

+T,

cong thirc tdng quéat xac dinh chidu sau 16 min.

2. Nghién ciru dé xuat cong thirc tng quiét
xac dinh chiéu sau 16 min

Tir céc diéu kién thi cong cong trinh ngam, sau
khi lwa chon thanh phén cac cong viéc, dac tinh td
chtrc thuwe hién cac cdng viéc, dai lvgng téng thovi
gian “To cla m@t chu ky thi céng cong trinh ngdm
sé cAu thanh tr tdng cac khoang thm glan clia cac
cong viéc thi “i” “T;.k;” thuwc hién néi tiép nhau trong
chu ky thi cdng, V& Trong Hung da tim ra phwong
trinh [B], [7] va cong thirc tong quat xac dinh chiéu
sau 16 min “I" khi thi céng cong trinh ngdm c6 dang
nhw sau [8]:

obog * Tonu *+ T[F(2)]+ T[F,(w))]}

Fen +Fp +Feg

Tai day: T - Thoi gian ciia mét chu ky thi cong
cbng trinh ngam Tgca - Thoi glan clia cong tac ban
giao ca, tiép nhan ca tai thoi diém cudi ca, diu ca
trong moét chu ky thl cong; Tpnm - Thoi glan thuwe
hién cdng tac nap nd min; Ttg Th&i gian cua cong
tdc thong gi6 gwong thi cong sau khi nd min;
T=>0,5 gid; T - Thei gian thwe hién cong tac duwa
gwong vao trang thai an toan (bao gébm ca “thoi
gian choc om”); Ty, - Thei gian ciia cong tac chdng
gilr tam thei cho khu veee lwu khdng vira hinh thanh
sat guwong thi cong sau khi nd min; Tyn, - Th&i gian
thiee hién eac cong téc phu tro (kéo dai dwéong
dudng ong, dwdng cap, lap dat dwong xe,...); Kony -
Hé sb xac dinh gia tri thei lwong thoi glan thye
hién' hoan toan doc 18p (thwc hién ndi tiép)
“(Tohu-Kpnu)” trong toan bd théi gian “Typ,” s0 vEi cac
cong viéc khac trong chu ky thi céng cong trinh
ngam cla cac cong tac phu tro; T[F(z)] - Thoi
gian phai danh cho viéc thwc hién cac cong tac
twéng minh nhwng kho hodc khdng thé danh gia
mirc d6 anh huéng dinh lwong dén chidu sau 16
min “I"; T[Fa(w;)] - Thoi gian phai danh cho viéc
thirc hién cac cdng tac khong twong minh nhung
anh hu'o’ng dinh Iwo'ng dén chiéu sau 16 min “I"; Fy,
- Ham sb lién két téng thei gian khoan céc 16 min
“Tw”, chidu séu clia cac 16 min “I” va cac yéu tb lién
quan khéc; Fy, - Ham s6 lién két téng thoi gian xuc
bdc dat da sau khi né min trén guong “Ty,", chiéu
sau clia cac I6 min “I” va cac yéu tb lién ‘quan khac;
Feg - Ham sb lién két tong théi gian chong ¢b dinh
“Teg'» Chiéu s@u cia cac 16 min “I” va cac yéu t6 lien
quan khac.

Thcn glan cho cac céng tac chuan bj khoan 16
min “Tepkn” Xac dinh theo céng thirc [8]:

i=k
Tookn = 2 (Keokn.i- Tebkn.i ) - (4)
=
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3)

Tai day: Kewni - Hé sb xac dinh gia trj thoi lwong
cac cdng tac chudn bj khoan “(Tbkn.i-Keokni)” cho
nhém may khoan ther " trong toan bd thoi gian
chuén bi “Ten” phai thiec hién hoan toan doc lap
(ndi tiép) so v&i cac cong viéc khac trong chu ky thi
cbng cbng trinh ngam Teokni - ThOi gian chuén bi
khoan céc 16 khoan bang nhém cac may khoan thiy
i dam nhiém trén guong thi céng céng trinh
ngam; k - S lwgng nhém chiing loai may khoan
khac nhau ddng thei st dung trén guwong.

Thoi gian clia cdng tac chéng gitk tam thoi cho

khu vure Iwu khong vua hinh thanh sat gwong thi cong”

sau khi ndé min *
i=ctg

Tetg = Z (kctg.i-Tc!g.i)- (5)

ctg Xac dinh theo codng thirc [8]:

Tai day: kctg. - Hé s0 xac dinh gia tri thei lwong
thywe hién phan cong tac chdng gitr tam thei the 7"
(Tctg. Ketgi)” hoan toan doc lap (thwc hign ndi tiép)
cla toan bo thoi gian Tctg. S0 v&i cac cong viéc
khac trong chu ky thi cong ¢dng trinh ngam Tctg, -
Thoi gian thwe hién phdn céng tac chong gty tam
thoi ther “7; ctg - S6 lwgng ching loai cac cong tac
chéng gitr tam thdi cho khu vie Iwu khong vira
hinh thanh sat gwong thi céng sau khi nd min.

Théi gian cho cac céng tac chuan bj xtc bbc dat
da “Teoxe” Xac dinh theo céng thirc [8]:

1=X
chxb = g(kcbxbl chxb |) (6)
- :

Tai day: Kepwoi - He sb xac dinh gia tri thoi lwgng
cac ¢cong tac chuan bj xtic bbc d4t da “(Tebxb.i-Keoxp.i)”
cho nhém may xuc bbc dat da thir “i” trong toan b
thoi gian chuan bj “Tewx,” phai thuwe hién hoan toan
doc lap (ndi tiép) so vo&i cac cong viéc khac trong
chu ky thi cdng cong trinh ngam Tebxoi - Thei gian
chuén bj xtc bbc dat da bang nhém cac may xuc

“
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bbc dat da thw “i” d@m nhiém trén gwong thi cong
cong trinh ngdm; x - S6 Iwong nhém ching loai
may xuc béc khac nhau c6 thé dong thoi st dung
trén guwong.

Thoi gian cho céc cong tac chuén bi chéng gitr
cb dinh “Teneg” Xac dinh theo cdng thirc [8:

I=C

Tebeg = Z(kcbcg.i-chcg.i) 2 (7)
=

Tai day: Kepegi - Hé sb xac dinh gid tri thoi luong
cac cong tac chéng gitv cd dinh “(Tepeg.i-Kebegi)” €hO
nhém may, thiét bi chdng gilr thi “i" trong toan bo
theri gian chudn bi “Teow,” Phai thire hién hoan toan
doc lap (ndi tiép) so voi cac cong viéc khac trong
chu ky thi cong cdng trinh ngam; Tepegi - ThOT gian
chu&n bi chéng git? cb dinh bing nhém cac thiét bi
chéng gite thir “i” d&m nhiém trén gwong thi cong
céng trinh ngdm; ¢ - S6 Iwgng nhom chlng loai cac
thiét bj chéng gitr khac nhau c6 thé dong thoi st
dung trén gwong.

Thoi gian clia cong tac nap nd min “Tom” Xac
dinh theo cong thire [8]:

N.t
Try = 0o | 8
nnm (knm-Nan ( )
Tai day: N - S& lwong 1& min trén guong thi cong
cong trinh ngam, 16 min; ty, - Thoi gian d& mot
cong nhan nap xong mét 16 min; gioxngudi/(d
min); Kum - Hé s anh huwdng gilka cac cdng nhan
ddng thoi tham gia nap min trén girong; knn<1,0;
N., - S6 Iwgng cac cong nhan dong thoi tham gia
nap min trén gwong, nguoi; -
Téng thoi gian thwc hién cac cong tac phy tro
“Ton” khi thi cong céng trinh ngam [8]:

B Y
hu = h.i- .
- I i=1 \ Kpii-Mp.ij-Posi

Tai day: p - S6 lwong nhom chiing loai cac thiét bi
thuc hién cac cdng tac phu tro khéc nhau st dung
trén gwong thi cdng cong trinh ngam; Koni - Hé sd
xac dinh gia tri théi lwgng cia cong tac phu tro' do
nhém chiing loai thiét bi thir “i” phai thye hién hoan
toan doc 1ap (thwe hién ndi tiép) bang cac thiét bi
. thye hién cong tac phu tro thir ‘" so v&i cac cbng
viéc khac trong chu ky thi céng cong trinh ngam;
V,; - Khéi lwong cla céng tac phu trg thir °j" do
nhom ching loai thiét bi the “i" phai thwe hién khi
thi cong cong trinh ngam; kp; - Hé s6 anh hudng
clia cac thiét bj chdng gitr trong nhém thir " thuc
hién cac cong tac phu trer thr " trén guwong;
kpii<1,0; Npi - S6 lwong cac thiét bj thudc nhom thiv
“" thyc hién cac cdéng tac phu trg the " trén
guong; Py - Nang suét thye hién céac cong tac phy
tro thir thir " trén gwong ctia nhém thiét bi thor “".

Thoi gian “T[F4(z)] phéi danh cho viéc thuc
hién cac cong tac twong minh nhuwng khé hodc
khéng thé danh gia mirc do anh hudng dinh lvgng
dén chidu sau 16 min “I" [8]:

1=q,

T[R(z)] = D[R] -

Tai day: F(z) - Ham sé lién két cac cong tac (yéu
t6) twong minh nhwng khé hodc khéng thé danh
gia m&rc d6 anh hwéng dinh lwong dén dai lwong
chidu sau 16 min “” va hinh thanh mot khoang thoi
gian can thiét nao do6 trong thanh phan cia mot
chu ky cong tac; z - Cac cong tac (yéu o) twong
minh nhwng khé hoac khéng thé danh gia mirc d9
anh hudng dinh lvong dén dai lwong chidu sau 16
min “I"; g - S6 leong cac cong tac (yéu to) twdng
minh nhung khé hodc khéng thé danh gia mirc do
anh hwdng dinh lwong dén dai lwong chidu sau 16
min “I".

Thoi gian “T[Fa(w;)" phai danh cho viéc thuc
hién cac céng tac khéng twdng minh nhung anh
hwéng dinh lvong dén chiéu sau 16 min “I" [8]:

=0,
T[F,(z)]= ;} [F2(wi)] - (11)

Tai day: Fx(wi) - Ham sb lign két cac cong tac (yéu
t8) chwa biét co thé gay anh hwéng dén chiéu sau
15 min “I" va hinh thanh mot khodng thdi gian can
thiét nao do trong thanh phan ctia mét chu ky céng
tac; w; - Céc cong tac (yéu t6) chua biét cd thé gay
anh hudng dén chidu sau 16 min “I’; g, - S6 lvgng
cac cdng tac (yéu t6) chua biét co thé gay anh
huwdng dén chiéu sau 16 min “I”.

Thoi gian khoan cac 16 min “Ty,” Xac dinh theo
cong thirc [8]:

Tkh=(|-Fkh)- (12)
Tai day: | - Chidu sau I8 min; Fi, - Ham s6 lién két
tdng thoi gian khoan cac 18 min “Tq", chiéu sau
trung binh ctia cac 16 min “” va cac yéu to lién
quan khac. d

kvn.i-N

Tai day: ke - H& s6 xac dinh gia tri thoi lvong
cdng tac khoan phai thic hién hoan toan doc lap
(thic hién néi tiép) bing nhom céc may khoan
th&r “i” so v&i cac cong viéc khac trong chu ky thi
cdng cbng trinh ngam; kyn; - Hé s6 xéc dinh ty 1&
phan khéi lwong cong tac khoan 16 khoan cla
nhém cac may khoan th& “i” dam nhiém trén
gwong thi céng cdng trinh ngam; N - Sé lwong 16
min trén gwong thi cong cong trinh ngam; ky; - Hé
sb anh hwdng clia cdc may khoan thudc.nhom
thi “i” hoat dong ddng thoi trén guwong; kki<1,0;

(10)

(13)

CONG NGHIEP M0. 504 - 2017




KHOA HOC VA CONG NGHE MO0

nki- S6 lwong cac may khoan thudéc nhém chiing
loai thtr “i” c6 thé déng thoi str dung trén guong;
Pk - Toc dod khoan thyc té clia mét may khoan
cho tlrng nhém ching loai may khoan ther “i" cé
thé déng th&i st dung trén guong, m/gid; k - S
lwong nhém chang loai may khoan khac nhau
dong thei s& dung trén guong.

Thoi gian xdc béc “Ty,” xac dinh theo cong thirc [8]:

Tw=(l.Fxp). i (14
Tai day: | - Chi&u sau 16 min: F. - Ham so lién két
téng thdi gian xtc béc dat da sau khi nd min trén
guwong “Ty”, chiéu sau trung binh ciia cac 16 min
va cac yéu tb lién quan khac.

i=x )
Fxb = Z|:kxb.i- (kvx.l'stc-m-h-knr J:l _

=1 kXInXIPXl

Tai day: ky,; - Hé sb xac dinh gia tri thoi lwgng
cbng tac xtc bdc dat da phai thee hign hoan toan
doc Iap (thwc hién noi tiép) bang nhom cac may
xUc boc dat da the “” so voi cac cong viéc khac
trong chu ky thi cong céng trinh ngdm; kyy; - Hé s
xac dinh ty 1& phan khéi lwvong cong tac xtc béc dét
da cla nhom cac may xtc boc thu “I” dam.nhiém
trén guong thi cdng cong trinh ngam; Stc Dién tlch
mat cat Jhgang thi cong cla cong trinh ngdm, m%
- Hé sO thira tiét dién (h& s6 lem, hé sb pha
thira,...); | - Bwéc tién-gwong ly thuyét cla cong
trinh ngam sau moét chu ky thi cong (chiéu sau 16
min), m; n - Hé sb st dung 16 min; k. - Hé so n&
roi cla da't da sau khi né min; k,; - Hé s anh
hwéng cla cac may xic bdc trong nhém thir "

trén guwong; ky<1,0; ny; - S6 lrrong pac may xuc

i=k N. t
Taca + 2 (Kebkhii- Tobkn.i ) + ” N
i=1 nm-**cn

(19)

Tck -

T
o

i=c

+Z1( cheg.i Tobeg. |)+
i=

"
-

[kph I J_Zji {ﬁjp—ﬂ ¥ li[ﬁ 2 3 [Fo(w)]

bdc thudc nhém cac may xdc béc dat da the “ i Py

- Nang suét xtc béc thiee t& clia mét may xuc boc
cho trong nhém cac may xuc bbc dat da thev “”; x -
Sé Iwo’ng nhém chung loai may xtc bbc khac nhau
c6 thé dong thei sir dung trén gwong.

Thoi gian chéng git “Teg” xac dinh theo céng
thire [8]:

Teg=(1.Feg). (16)
Tai day: | - Chiéu sau 16 min; Fgg - Ham sb lién
két tbng thoi gian chong cb dinh “Tcg” chleu sau.
trung binh cla céc 16 min “I" va cac yéu tb lién
quan khac.

F :g{:k ( Vc.i Jj‘
DG keingi P

Tai day: keg; - Hé s6 xac dinh gia tri thoi lwgng
cong tac chong gitr phai thire hién hoan toan doc
Iap (thwc hién nbi tiép) bang nhom cac thiét bi
chdng gitr th “i" so véi cac cong viéc khac trong
chu ky thi céng cong trinh ngam; V; - Khéi lvong
cbng tac chong gilv ther “i" trén gwong thi cong
cong trinh ngam; k¢; - Hé s6 &nh huwéng cla cac
thiét bj chong gilv trong nhém thir “i" trén guong;
Ke.i<1,0; ny; - S6 Iwong cac thiét bj chdng git thudc
nhém cac thu;t bi chong gilr thtr *i"; Py, - Nang suét
chdng gil thuc té clia mét cac thlet b| chbng gitr
cho trong nhém cac thiét b chong gitr thr i”; ¢ - S6
lveng nhom chung loai cac thiét bi chéng glu khac
nhau cé thé ddng thoi su <dung trén guwong.

Nhw vay, tr cdc mbi quan hé (3)—(17) cdng
thirc xac dinh chleu sau 16 min “” tdng quat khi thi
cong cdng trinh ngam sé cé dang nhuw sau:

i=ctg i=x

(17)

+Tig + Ty + Z ( ctg.i- Tetg. I) 2 (Kebxoi- Topxb.i) +

i=1

p. i=1 i=1

(18)

D b L n

3. Nghién ciru cac yéu tb anh hwéng dén
chiéu sau 16 min

Nhu vay mdi quan hé (18) cho thay, gia tri
chiéu sau 16 min khi thi cdng céng trinh ngam sé
Ia mdt ham so phtrc tap phu thuée vao td ho'p cla
rat nhiéu yéu té khac nhau dwéi dang tong quat
nhw sau:

I=f(x;, yi, zi, wy). (19)
Tai day x; - Cac yéu t6 twong minh cé gia tri khdng
thay doi, c6 thé danh gia dinh lwgng dén sy anh
hwéng dén chiéu sau 16 min “I”; i=1+qq; Qed - Gid tri
I&n nhat c¢6 thé cha sé lwong cac yéu tb tudng
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i=c ‘
T
PR SRS i=1 citleiscl

minh, khéng thay ddi gia tri, co anh hwéng dén
chiéu sau 16 min “I”; yi - Céc yéu t6 twong minh cé
gia tri thay d6i, c6 thé danh gia dinh lwgng murc do
anh hwdng dén chiéu sau 16 mm “17, i=1= +Qg; O -
Gia tri Ion nhat c6 thé cda sb Iwong cac yéu té
twong minh cé gia tri thay déi, co thé danh gla dinh
lwgng mirc do anh huwéng dén chiéu sau 16 min “”;
z; - Cac yéu t6 twérng minh nhuwng khé hodc khong
thé danh gia mic do anh hwéng dinh lwong dén
chiéu sau 16 min “I", i=1+q¢; g;- Gia tri Ién nhéat c6
thé cla sb lwgng céc yéu td twyng minh nhung
kho hodc khong thé déanh gia mic do anh hwéng
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dinh lwong dén chiéu sau 16 min “I"; w; - Cac yéu tb
khéng twérng minh ¢6 anh huéng dén chiéu sau 16
min “", i=1+qy; gz - Gia tri 1&n nhat c6 thé cla sb
lwong cac yéu td chwa biét cd anh huéng dén
chidu sau 16 min "I”; f - Ham sé lién két céac yéu t6
xh yu le WI

Theo dé&c tinh tac dong twdng mlnh tat ca cac
yéu t6 anh hwéng dén chiéu sau 16 min dinh trwdc
“" thi cdng cdng trinh ngdm c6 thé duoc phan chia
thanh cac ching loai chinh nhw sau:

> Cac yéu té anh huéng, tac déng khong twong
minh;

»-Cac yéu tb anh hwéng, tac dong kha twong
minh;

» Céc yéu tb anh hudng tac dong tuwdng minh.

Theo dac tinh tac dong thu’o’ng xuyen, tat ca
cac yéu td anh hwdng dén chiéu sau 16 min dinh
treac “I” thi cong cong trinh ngdm cé thé duwoc
phéan chia thanh ba chiing loai chinh nhw sau:

» Cac yéu tb anh hwéng tac déng khéng
thwérng xuyén;

» Céc yéu té anh hwéng tac dong kha thwong
Xuyén;

» Cac yéu tb anh hwdng tac dong thwéng xuyén.

“Theo dac tinh mirc do-tac dong, tat ca cac yéu
t6 anh hudng dén chiéu sau 16 min dinh truwéc “I"
thi cong cong trinh ngdm c6 thé dwoc phan chia
thanh cac chung loai chinh nhw sau: )

» Céc yéu td anh hudng cé mirc do tac dong nho;

» Cac yéu td anh hwdng c6 mic do tac dong
trung binh;

» Céc yéu t6 anh hwéng co6 mirc.dd tac dong lon.

Theo dac tinh thay dbi gia tri merc dd tac
dong, tat ca cac yéu td anh hwéng dén chiéu sau
16 min dinh trwdc “I” thi cong céng trinh ngdm cé
thé dwoc phan chia thanh cac ching loai chinh
nhw sau:

> Cac yéu t6 anh hudng cé murc do thay ddi gia
tri.tac dong nhd;

» Cac yéu tb anh hwéng c6 mirc do thay ddi gia
tri tac dong trung binh;

» Cac yéu té anh huéng cé mirc dd thay ddi gia
tri tac ddng 16n.

Theo d&c tinh quy luét tac dong, tat ca cac yeu
t6 anh hwéng dén chleu sau 16 min dinh trwdc "
thi cong cong trinh ngdm cé thé dwgc phan chia
thanh cac chung loai chinh nhw sau:

» Cac yéu td anh hwdng khéng cé quy luat tac
dong (tac dong mang tinh ngau nhién);

» Cac yéu td anh hwong co quy luéat tac déng
tuyén tinh;

» Cac yéu td anh hwéng cod quy luat tac dong
phi tuyén.

Mdi quan hé (19) cho thay: ba nhém yéu té x;, z,
w; ¢d anh hwéng dén chiéu sau 16 min, tuy nhién
chiing khéng thay doi, khdng tudng minh hodc
twéng minh nhwng khdng thé danh gia mirc d6 anh
hwdng cua chung dén gla trj chiéu sau 16 min “I". Vi
vay, neu muon thay dbi gia tri “I” ching ta chi c6 thé
st dung cac yéu td twong minh “y”. Day la nhém

cac yéu td twong minh, cé gia trj thay ddi, cé thé
danh gia dinh lwong mrc do anh hwéng dén chiéu
sau 16 min “”

Cac yéu t twong minh “y” ¢é gia tri thay déi co
thé& phan chia thanh cac nhém nhw sau (H.1):

% Nhom 1 - Cac yéu té vé td chirc chu ky thi
coNng “Yu” €O buec thay ddi rat I6n, co anh hwéng
vé tri sO rat Ién dén gia tri “I":

“» Thoi gian cla mét chu chu ky thi cdng “Te”;

» Thoi gian cla moét ca cong tac “Te,”;

» Sbé lwong ca cong tac trong mét chu ky thi
cdng “Nea’s

% Nhom 2 - Cac yéu td v& nhan cong “Ynci"
tham gia thi céng céng trinh ngam:

> Sé lwong nhan cong cé thé st dung dé thi
cong codng trinh ngdm: “Ng."; s6 lwgng nhan céng
tham gia cac coéng tac dé hinh thanh cac khoang
thoi gian “Tgca”s "Tat"s “ ctg”a ¢ _Phu";

» Mirc dé anh hwdng lan nhau cia ddi ngi
nhan cong trong qua trinh thi cdng céng trinh
ngam “Kom': SW anh hwo’ng cla cac cong nhan
tham gia cac coéng tac dé hinh thanh céc thdi gian
“Taca", “Tat', “Tog", “Tons';

< Nhom 3 - Cac yéu t6 vé tb chirc “yi" thuc
hién ‘cac cong tac cu thé trong chu ky thi cdng cdng
trinh ngam:

» Phuwong thire tb chive cac cong viéc trong mot
chu ky thi cdng cong trinh ngam;

» Trinh tw ndi tiép, song song thwc hién cac
cong viéc cau thanh trong chu ky thi cdng cong
trinh ngam;

> Kha nang tién hanh doc lap hoan toan, doc
lap tirng phén, khong thé doc 1ap clia cac cong viéc
trong chu ky thi céng cong tr|nh ngam;

< Nhom 4 - Cac yéu t6 vé may, thiét bj “yYmy” thi
c6ng cong trinh ngdm:

» Chuing loai, dac tinh ky thuat, cdng nghé, van
hanh,... clia cac may, thiét bi st dung dé thi cong
c6ng trinh ngam;

» S6 lwong may, thiét bj c6 thé st dung dé thi
cbng céng trinh ngam;

> Mdrc dd anh hudng 1&n nhau cla cac loai may,
thiét bi,... trong qué trinh thi cdng cong trinh ngam.

Mbi quan hé gitra cac yéu t6 nhém 1 “yu” thé
hién nhu sau:

Tckz(Tca-nca)- (20)
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Nhém céc yéu td thir nhét 1a cac thong sé dau
vao ﬁé Iwa chon th&i gian ctia mdt chu ky thi cong
“Te'. Ching thudng c6 budc thay doi rat Ion
(bu’crc thay doi rat “thd”), c6 anh hwéng rat I6n
dén gia tri “I". Chung thwdng dwoc chon tly theo
nhitng dinh hwéng 1én, ¢é tinh tdng quat té chic
thi céng cong trinh ngadm: T.,=6; 7; 8 gi¥; n=1+4.
Théng thwdng thei gian ctia mdt chu ky thi cong
khéng nén vwet qua 24 gid (mdét ngay-dém):
Tek<24 gio. Nhw vay: khi T,,=6 gi¢ thi ne<4; khi
Tea=7 gi& thi ng<3; khi T..=8 gi& thi n.<3. Viéc
Iwa chon gia tri cho “T” phu thudc chi yéu vao
khéi lwong dy kién cha qua trinh thi céng céng
trinh ngadm. Diéu nay phu thudc chi yéu vao kich
thwéc mat cat ngang, dién tich mat cat ngang cua
cobng trinh ngdm. Sé lwong ca codng tac thwdng
dwoc chon nhw sau [6]:

» Cho céc cdng trinh ngam tiét dién nhé (S<20
m%): Nea=1;

» Cho cac cdng trinh ngam tiét dién trung binh
(S1c=20+40 m?): n=2+3;

» Cho céc cong trinh ngam tiét dién Ién (Ste=40
m?): Nea=3+4.

Cac yeu td nhom 1 (‘Tea", “Nea”y “Ta”) €O thé thay
ddi va diéu khién gia tri. Tuy nhién, do bwéc thay
ddi rat Ion (gia tri chénh léch glwa hai gia tri lién ké
nhau rat I6n), cho nén trong nhiéu tru’o’ng hop trén
thuc té, chung gan nhuI khéng thé thay ddi duoc.
Vi vay, phai hét strc can trong khi tién hanh thuc
hién s thay déi chung trén thyc té.

Nhém céac yéu t6 vé nhan cong “Ynci tham'gia
thi ¢ong céng trinh ngdm (nhém 2) chd yéu lién
quan dén céc céng tac lao déng tht cdng hodc st
dung rét it may, thiét bi: “Ne.”; “knm”; 6 lweng cong
nhén va sy anh huo’ng cuta ho trong qua trinh tham
gia cac cong tac dé hinh thanh cac thoi gian “Tyea',
“Ta, "Tctg“, “T,,hu S6 lwong nhan céng “Npc;” tham
gia vao cac cong viéc thir “i” dé hinh thanh cac thei
gian “Tgea”, “Ton", “Tat’, “Tatg's “Tpha” phai thda mén
diéu kién sau:

(N[‘IC a)mm—(Nnc I)<(NHC |)max ; (21 )
Tai day: (N . Jmin - S8 lvong nhan ééng “Np.;” nhd
nhat c6 thé tham gia vao cac cong viéc thir “”;
S6 lwong nhan céng Nnc. I&n nhat co

( ncl)max
thé tham gia vao cac cong viéc thir “i

Cac gia tri “(Nncidmin”s “(Nnc.idmax. duc_rc Ira chon
tuy theo tinh chéat céng viéc va kha nang lam viéc
binh thwéng cda céng nhan trong khu virc thi cdng
cong trinh ngdm. Céac hé sé anh hwéng clia cong
nhan trong qua trinh thwe hién cac cong tac nhém
2 s& dwogc lwa chon theo nhitng két qua nghién
clru thuc té.

Gia tri hé sb “ki.” dwoc lwa chon tiy theo mirc

mﬁna NGHIEP MO0. SO 4 - 2017

d6 doc l1ap thuc hién clia cac cong viéc trong chu
ky ddi v&i cac cong tac khac. Khi hé sb “ki," khac
VO’I “(ktc,)m,n" va (ktm)max thi didu nay co nghia
rang phan cong viec “(ky;.Tics)” s€ duwgce thuwe hién
hoan toan néi tlep véi cac phan cong viéc khac
trong chu ky; phan cong viéc “[(1-ki;).Te]” sé duoc
thire hién hoan toan song song véi cac phan céng
viéc khéac trong chu ky; Ty - Khoang thoi gian cin

thiét phai hoan thanh céng viéc thir “i” trong chu ky
thi cong.

Nhém cac yéu té vé may, thiét bi “yy.” thi céngﬁ

cobng trinh ngdm (nhém 3) thé hién sé Iwong,
chadng loai, dac tinh ky thuat, cong nghé, van hanh,
mirc 3o dnh hwdng 1an nhau,... clia cac may, thiét
bi str dung dé thi céng céng trinh ngam.

Céc thong sb vé sb lwong méy, thiét bi “npe;” S0
dung dé thl cong cong trinh ngam the hién théng
qua cac yéu té: “nei”, “nyi’, “Ne.’, s6 lwgng may,
thiét bi thwe hién céng tac chdng gitr tam thoi cho
khu vire Ivu khéng vira hinh thanh sat guong thi
cdng sau khi nd min, céng tac nap min (may nap
min), céng tac dwa guwong vao trang thai an toan
(may, thiét bj choc om,...). Tai day:

(Nmtidmin<(Nmti)<(Nmt.i)max- (22)
Tai day (Nmei)min - Gia tri sb lwong may, thiét bj
nhd nhét ching loai thir “i” str dung trong chu ky
thi cong, (Nmt.i)max - Gia tri sb lvgng may, thiét bi
I&n nhét chlng loai thw “i
thi cdng.

Cac thong so vé dac tinh may, thiét bj “Py” str
dung dé thi cong cbng trinh ngam thé hlen théng

qua cac yéu té: “Py.”, “Px , “P;", dac tinh cAu tao, -

kich thudc,... may, thiét bi thwe hién cong tac

chbng gi®» tam thoi cho khu vue lwu khong vira
hinh thanh sat gwong thi céng sau khi nd .min,
cdng tac nap min (may nap min), céng tac duwa

guwong vao trang thai an toan (may, thiét bi. choc
m,...). Tai day:

(Pt )min=(Prmt.)<(Pmt.i)max- (23)
Tai day (Pmt.)m.n Gia tri ndng suét (cbng suét)
nhé nhat cta may, thiét bi ching loai thr “i” 6
thé st dung trong chu ky thi cong (F’,m.)max - Gia
tri ndng suét (cong suét) Ion nhat clia may, thiét
bi ching loai thi¥ “i” ¢ thé str dung trong chu ky
thi céng.

Cac thong sb vé mirc dd anh hwong lan nhau
“Kmti” cla cac may, thiét bj st dung dé thi cong
cong trinh ngdm thé hién thdng qua cac yéu té:
“ki”s “Kei's “Kei”, cac hé sb “kni” cla cac may, thiét
bi thiee hién céng tac chéng gilr tam thé&i cho khu
vire lwu khdng vira hinh thanh sat guong thi céng
sau khi nd min, cong tac nap min (may nap min),
cOng tac dwa gwong vao trang thai an toan (may,

i” st dung trong chu ky

.
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thiét bi choc om,...). Tai day:

(kmtl)mln—(kmtl) (kmt.i)max- P (24)
Tai day: (Kmti)min - Gia trj hé s6 anh hwdng lan
nhau nhé nhat clia may, thiét bi ching loai thir
“i” str dung.trong chu ky thi cong; (Kmt. .)max Gia
tr| hé s6 anh hwéng 1an nhau I&n nhat cha may,
thiét bi ching loai thir “i” s&r dung- trong chu ky
thi cong.

Céc thong so "Nmti"» “Pmt[" dwoc lwa chon tly
thugc vao nhu cau thi cdng, dleu kién thi cdng, dac
tinh céu tao clia cong trinh ngam kich thwéc mat
cat ngang cua cong tnnh ngam

Nhém cac yéu t& vé to chic “yi.;” (nhom 4) the
hién phwong thirc t6 chirc thi cong; trinh tw ndi
tiép, song song ting phan, song song toan phan
(kha nang ddc lap hoan toan, doc lap tirng phén,
khong thé doc lap) dé tién hanh cac céng viéc cu
thé so véi cac cong viéc khéc trong chu ky thi
cbng. Pac tinh nay thé hién qua cac hé S0 “Ke;” MO
td mirc do doc lap thyc hién cla cac cong viéc

trong chu ky: “Kooien."; “Ketg”; “Kebxb."s “Kebeg.i”s “Kphi's
kkh |"., " kxb |", “kog : Tal day
(Kic.)min<(Kic.)<(Ktc.)max- (25)

Tai day: (Ki.i)min=0 - Gia tri hé s6 nhd nhéat ctia mirc
do doc-lap thwc hién cla cac cong viéc trong chu

ky, cac coéng viéc thwc hién hoan toan song song
so v&i cac cdng viéc khac trong chu ky; (Kii)max=1 -
Gi4 tri hé s6 1&n nhat cha mare do doc lap thwe hién
cla cac cong viéc trong chu ky, cac cong viéc tai
day thyc hién hoan toan ndi tiép so v&i cac cong
viéc khac trong chu ky.

4. Nghién ctru méi quan hé giira cac yéu té
anh hwéng dén chleu sau 16 min va quy trmh
Iwa chon céac théng s6 ky thuat, cong nghé, té
chirc,... thi cong cong trinh ngdm khi chon
trwéc gia tri ch_ll:_eu sau 16 min

Nhw vay, d& co thé thda man yéu cau “chiéu
sau 16 min dinh trwdc “lg" thi cong céng trinh
ngam” c6 thé dat dwoc gia tri can thiét trén thyc
té trong nhirng diéu kién cu thé”, ngucyl thiét ké
phai xu ly Iwa chon diéu chinh mot sb Iuong ién
cac yeu td thay ddi trong mot gi¢i han nhét dinh,
¢6 moi quan hé véi nhau rat phirc tap. E)ay Ia mot
bai toan thiét ké rat phirc tap, nhiéu bién sé thay
doéi véi quy luat va murc do anh huong rat khac
nhau. Khi d6, ham sé xac dinh chiéu sau 16 min “I”
sé phu thudc va cac yéu tb tuo'ng minh cé gia tri
khong thay dbi “x” va céc yéu té twéng minh cé
gi4 trj thay ddi “y;™:

i=k N.t g
Toca + 2 (Kebkn.i- Tebkh.i) J{k FKI" ]+ Tig+ Tat+ Y (Ketgi-Tetgi )+
i=1 nm-"Nen i=1
Tck ) i=x i=¢c # i=p i=cp; (
[ Vo
+Z(kcbxb| Tebxb. |)+ +Z( cbeg.i- Tebeg.i ) + Z Koh.i- Z [klp] _
i=1 i=1 i=1 =1 i Mo Fpii
= = k S k — Ve i25)
fo i vn.ir n | KvxirSte-B-N- nrJ:|+ [
;[ kn (kkl My j- Pkl]il §1:|: xb [ l’(xi nx.i-px_l z kCI ncn P
thng yéu t6 anh hudng twdng minh “y;” cé thé nhirng ndi dung chinh nhw sau (H.1):

thay dou gia tri dé dat dwgc chiéu sau 16 min “I" c6
mot s6 dac diém chinh nhw sau (H.1):

> Tén tai mdt sb lwgng I6n cac yéu t6 anh
hwéng;

» Cac yéu té anh hwdng céd déc tinh thé hién
khac nhau;

» Nhiéu yéu t6 bj gi¢i han b&i nhirng diéu kién
han ché khac nhau;

» Cac yéu tb c6 cac mirc do anh hwdng khac
nhau;

» Cac yeu td anh hwong khéng chi doc lap tac
dung, ma con lién két véi nhau, anh huwéng 1an
nhau, “méc xich” 1&n nhau rat phwc tap.

Vi vay, dé théa man yéu clu “gia tri “ls” chéac
chén sé& dat dwoc trén thwe t&”, trwo’c khi c6 thé
chon gia trj rd rang cho twng théng s6 thi cong cu
thé thudc cac nhom yeu t6 anh hweng khac nhau,
ngudri thigt ké nén tlen hanh lya chon chién lugc

thay ddi t6 hop cac yéu t6 anh hwéng da chon voi

» Xac dinh t6 hop cac thong sb (yeu to) can
thay dbi dé digu chinh gia tri chleu sau 6 min “";

» Phan chia cac thong sbé (yéu t6) tiy theo mirc
dd anh hwéng;

» Xac dinh cac gidi han thay ddi clia tirng thong so

» Xac dinh trinh tw thay dbi cia cac nhom thong s6;

» Xéac dinh bwéc thay doi cho tu'ng thong sb;

> Xay dwng thuat toan xac dinh lan lwot cac thdng
s thi cong hop Iy dé gia tri “I’ tinh toan theo cong
thirc (26) dan di dén thda mén diéu kién sau day:

A= Iyl < 6. (27)
Tai day: A - Gia tri sal sb glwa hai dai 1u0ng “I" v
“la’; & - Gia tri sai sé nhd nhat co thé chap nhan
dwoc trén thyc té glu'a hal dai Iu'qng “" va “lg";

» Xay dung phan mé&m cu thé héa thuat toan
xac dinh cac thong sd “y” théa man didu kién 27)
dé co the tim ra gia tri “lo” hop ly theo yéu cau-cta
thuc té.
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Cac yéu cau thiét ké, cac digu kién thi codng cong trinh ngam

!

T hop cac yéu td dnh hudng trwec tiép dén chidu sau 16 min

v } v Y
Nhom 1-Céc Nhém 2 - Cac Nhém 3 -Cac Nhom 4 - Cac
yeu t0 “Yoxi” ] Yeuto “ynei” |, y‘éu t0 “ymti” |l Yeu to "y
vé chu ky vé nhan cong vé& may, thiét vé 6 chire
thi cdng thi céng bi thi cong thi céng
| Tha tuc Iwa| chon cac thdng |sb thi cong

)

dé théa man

chiéu sau 16 min

3

/ A

A

chon treéc “lg”

)

Lua chon chién Iwgc thay ddi cac yéu t6 anh hwéng dé “ly" théa man

'

Lwa chon cac nhém yéu td anh hwdng dé “ly” thda man -

v

Chon céc budc thay dbi cho tirng yéu t6 anh hwéng d

2

e “lg" thda man =

!

Thay dbi cac yéu t6 anh hwéng trong tirng nhém dé “ly” théa man |-

Thir lai diéu kien A=) Iyl [ < g

| et

Khéng tét

Rt ra t6 ho'p nhitng thong s6 thi céng phu hop dé “Iy” théa man

H.1. So dé mé ta méi quan hé gitrka cac nhom yéu tb dnh hwang dén chiéu séu 16 min va quy trinh Iya
chon céac théng sé dé co thé théa man gia tri chiéu séu 16 min dinh truée “y”

5. Két luan

Co s& ly thuyét xac dinh chidu sau 16 min thi
cobng cong trinh ngdm khi chon trwéc tbe do tién
gwong da dwoc dé xuét trén day sé hinh thanh
thuat toan twong rng. T day méi cé thé hinh
thanh phwong phap twérng minh xac dinh chiéu
séu 16 min thi céng cong trinh ngém khi chon
trwde téc do tién gwong cho nhitng didu kién cu
thé trén thyc t&.0
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dam bao hiéu qua kinh té-ky thuat. Pham vi mirc dau
tw ctra gid phu thudc vao muc dich sir dung va yéu
cAu ky thuat clia tirng cong trinh & méi mé cu thé;

» Can dinh hwéng dau tw cac clra gié dong-mé
tw dong tai cac vi tri cwedng d6 van tai cao va yéu
cau voi thdi gian str dung 1au dai.0
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SUMMARY

Air leakage is one of the factors influencing
the efficiency of mine ventilation. The
phenomenon of air leakage occurs in
ventilation installations, especially in |
ventilation doors. Air leakage depletes the
stability of the ventilation network, and also
increases the energy consumption for !

ventilation. Overcoming the leakage of airflow

through ventilation doors is an important task,
since the decision of this determines the
efficiency of ventilation system. The article
describes the tasks of determining the |
relationship between the resistance of the
ventilation door and air leakage with the cost
of building a door. The results of this study |
allow us to determine the appropriate costs to
ensure the effective use of ventilation doors
for each specific condition of a coal mine in
Quang Ninh basin.
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SUMMARY

The article shows the research result

forming the basis theory for estimation of the
blasting hole depth to tunnelling when the
selected the driving tunnel face velocity.
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SUMMARY

The Nam Xe rare earth deposit belonging
Nam Xe commune, Phong Thé district, Lai
Chau province which has a large resource of
rare earth metals in Vietnam. Study on the |
baseline environmental compositions as air,
water and soil at the deposit plays an

important signification for the environmental
protection at the deposit area and its next
local.

The paper presents a study results of |
index water analysis, which mentions to
radiactive characterisation in the water at the
Nam Xe deposit, thus some summaries of

water solution and
have been deriverted.

radioactivity alertless




